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Seating for a vehicle 

This invention relates to seating for a passenger conveyance. It has particular, but not 
5 exclusive, application to seating in a passenger carrying aircraft. 

There are clear economic incentives that drive aircraft designers to provide as many 
seats as possible in a passenger aircraft However, of late, concerns have been raised 
about potential health effects upon passengers who are forced to sit for an extended 
period in a seat that allows its occupant little room for movement. While this problem 
10 could be addressed by offering passengers more legroom, this would reduce the • 
carrying capacity of the aircraft, and, in consequence, its revenue earning ability. At 
present, the extent to which reduced air pressure in an aircraft cabin contributes to 
observed health effects is not known. However, there is concern that corresponding 
effects might occur in similarly cramped seating in other circumstances, for example, in * j c 
15 other form of transport such as aircraft, ships, hydrofoils, trains and coaches and so * 
forth, as well as in other circumstances not related to transport 

c- 

etc 

Therefore, it is an aim of this invention to provide a seating arrangement that can be 
used in passenger aircraft and in other circumstances that can provide an occupant of 
the seats with additional space while having a minimal effect on seating capacity, as \ [ 
20 compared with conventional seating arrangements. \ < i 

Therefore, from a first aspect, this invention provides a seating arrangement for a 
vehicle having seats arranged in a plurality of generally parallel ranks, each rank 
extending in a fore-and-aft direction for a person occupying the each seat, and in a 
plurality of rows, each row extending at an angle other than a right angle with respect to 
25 the ranks. 

This arrangement, at its most general, can offer greater flexibility in arranging the seats 
in an optimal arrangement than can the conventional arrangement in which ranks and 
rows are at right angles to one another. 



For example, the angle between the rows and the ranks may be at an angle of between 
40° and 80°. More specifically, the angle may be between 50° and 70°, or 
approximately 60° to 62°. 

Each seat most typically has a maximum fore-and-aft dimension and a maximum 
5 transverse dimension. In typical embodiments of the invention, the rows are spaced 
apart at a pitch distance than is less than the maximum transverse direction. This 
means, in effect, that adjacent seats in a row overlap one another in a transverse 
direction when viewed in a direction along the ranks. In such an embodiment, the 
armrest on one side of a seat may be foreshortened, whereby that foreshortened arm 
1 0 portion is located behind a forward and adjacent seat. 

It has been found that the arrangement defined in the first aspect of the invention can be 
further enhanced by use of a seat of particular design, as will be discussed below. 
However, it should be noted that application of the arrangement of the first aspect of the 
invention is not restricted to use with such seats, and that the seats can be used in other 
15 arrangements. 

From a second aspect, this invention provides a seat for use in a passenger conveyance, 
the seat having a back and a base, in which at least the back of the seat can be moved 
from a relatively upright position to a relatively reclined position, in which movement 
of the seat from the upright to the reclined position does not cause the back of the seat 
20 to move in a rearwards direction at a level below the armrest of the seat. This ensures 
that the seat back does not interfere with the arms of a seat immediately to the rear. 

A seat embodying the invention is preferably constructed such that it has armrests that 
maintain a constant position with respect to a passenger in the seat as the seat moves 
between its upright and its reclined position. 

25 A seat embodying this aspect of the invention may include a carrier for articles mounted 
on Ihe rear of the seat back, and accessible to a person in a seat to the rear. The seat 
back may also carry a support for apparatus, such as a display monitor, that can be used 
by a person occupying the seat. 



From a further aspect, this invention provides a passenger conveyance having seats 
arranged in accordance with the first aspect of the invention. The seats in such a 
passenger conveyance are most preferably each an embodiment of the second aspect of 
the invention. 

Embodiments of the invention will now be described in detail, by way of example, and 
with reference to the accompanying drawings, in which: 

Figure 1 is a seating layout plan of a passenger aircraft showing seats disposed in a 
conventional layout and in a layout embodying the invention; 

Figure 2 is a side view of a group of ranks of seats in an aircraft arranged in accordance 
with the layout of Figure 2; 

Figure 3 is a view from above of a group of ranks of seats in an aircraft arranged in 
accordance with the layout of Figure 2; 

Figure 4 is an enlarged plan view of a group of seats arranged in accordance with the 
layout of Figure 1; and 

Figure 5 is a side view of a seat that is suitable for installation in the arrangement of 
Figure 1, illustrating the seat's reclining action. 

Figure 1 shows seating layouts installed in a passenger aircraft. A typical seating 
arrangement of a Boeing 747 aircraft for economy class seats, as shown in the upper 
part of Figure 1, is designated 3:4:3, this indicating that the seats are arranged in groups 
of 3 ranks on the left of the aircraft, 4 ranks in the middle and 3 on the right, shown 
respectively at 10, 12 and 14 in Figure 1. Each rank extends longitudinally of the 
aircraft, and within the ranks, the seats are arranged in rows that extend at a right angle 
to the ranks, across the aircraft. 

In this seating arrangement, the seat base width w might typically be 457 mm. The aisle 
width a might be 406 mm and the pitch p might typically be 813 mm. The pitch is 
defined as the distance in a fore-and-aft direction between a specific point on one seat 
and the same specific point in the seat immediately in front or behind. 
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A seating arrangement embodying the invention is shown in the lower part of Figure 1, 
in this case, with a 3:5:3 arrangement at 20, 22 and 24 respectively. (Alternative 
arrangement embodying the invention might be arranged in a 4:4:4, a 3:5:3 or a 3:6:3 
abreast configuration.) The embodiment comprises seats 30, each of which has a seat 
5 base width w' of 457 mm or 483 mm and an aisle width a ' of 406 mm. The pitch/?' in 
this embodiment is 914 mm. This is an increase over the conventional arrangement to 
ensure compliance with relevant regulations defining entry and exit access. However, 
given the increase in the number of seats across the aircraft, the total number of seats 
that can be installed in a given space on the aircraft is not substantially reduced, thereby 
10 ensuring that installation of seating of this embodiment does not reduce the capacity of 
the aircraft. 

Comparing the conventional arrangement, and the arrangement embodying the 
invention as described above, the following can be concluded. First, the seat pitch has 
been increased. This distance is of critical importance in giving a perception of space 

1 5 from the point of view of the passenger. It is also possible to provide a passenger with 
additional room for a passenger's arms, giving each passenger armrests to which they 
one passenger alone has access. Second, from the point of view of the aircraft operator, 
it is possible to offer additional benefits to passengers without incurring reduced 
capacity (and therefore reduced revenue) in operating their aircraft. The passenger can 

20 be offered a greater seat pitch without or with rninimum loss to capacity, or the operator 
can offer the passenger a wider seat while maintaining the same number of seats across 
the aircraft 

In this embodiment, the ranks of seats are each arranged on a respective axis that is 
generally parallel with the long axis of the aircraft (this is the fore-and-aft direction for a 
25 seated passenger). The rows of seats are arranged at an angle 9 from the longitudinal 
axis, where 0 « 62° . Within each of the groups 20, 22, 24 of ranks, the rows are 
parallel to one another. It may also be the case that the rows of two or more groups are 
also parallel (as in the case of groups 22 and 24) or they may be at a similar angle but at 
opposite directions from the longitudinal axis (as in the case of groups 20 and 22). 

30 Adjacent seats in each row overlap one another in a transverse direction. In Figure 4 
there is shown a row that is angled to the right and to the rear of an aircraft. In such a 



row, each seat 30 has a right-hand armrest 32 that extends the full fore-and-aft length of 
the seat Such an armrest 32 is essentially conventional in its configuration. On the 
left-hand side of the seat, an armrest 34 is provided that extends forward from the rear 
of the seat 30 to the rear of the seat immediately to the left and to the front. It will be 
seen that a passenger occupying the seat has exclusive access to each of the armrests 32, 
34, neither armrest" being shared with an occupier of adjacent seat 30. One particular 
advantage of this arrangement is that it allows the seat occupier to make adjustments to 
his own armrests 32, 34, and so optimise his own comfort, without bothering an 
adjacent passenger. In the preferred embodiment, therefore, one or both of the armrests 
32, 34 of each seat 30 is mounted to the respective seat 30 by a conventional height 
adjustable mechanism such that the height of the, or each, armrest 32, 24 is height 
adjustable. 

As may be seen from Figure 2, in the preferred embodiment the seat armrests comprise 
an elongate member projecting from the back of the respective seat, thereby defining a 
gap between the armrest and the respective seat base. As a result, a front part of the seat 
base of one seat may fit beneath the armrest of a forward and adjacent seat, as shown at 
40 (Fig. 4). This enables a greater degree of overlap between the seats in a transverse 
direction, so increasing the seating capacity that can be provided in a given area 
(without compromising the effective size of the seat base). In an alternative 
embodiment, it is possible to form a cut away region at a front part of the seat base to . fit 
against a rear part of an adjacent seat, although this narrows the seat base in this region. 

A consequence of the arrangement of this embodiment is that the position of the 
armrests 32, 34 of any seat can be optimised for the occupant of that seat alone. It is not 
necessary to compromise the position of the armrest to accommodate the requirements 
of two people sharing the same armrest. However, it is also important that the back of 
one seat does not recline into the armrest of the seat behind. 

With reference to Figure 5, each seat 30 comprises a seat base 50 and a seat back 52 
supported on a frame 54. The seat has an upright position, shown at outline A in 
Figure 5 and a reclined position shown at outline B in Figure 5. As the seat moves 
between the upright and reclined positions, the back 52 pivots about an axis X which is 
at a height substantially the same height as the armrest of the seat immediately to the 
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rear. The seat armrests 32, 34 are connected to the seat back 52 so that the armrests 
move as the seat is reclined thereby maintaining a constant position with respect to a 
person who is occupying the seat. 

The seat back 52 may be provided with a pocket 60 facing to the rear of the seat. This 
5 pocket 60 can be used by an occupant of a seat to the rear as a receptacle for storing 
articles. Such a pocket is particularly advantageous when the seat is installed in 
accordance with an installation that embodies the first aspect of the invention, because 
the additional seat pitch provides space in which the pocket 60 can be located. 

Also carried on the seat back 52 is an arm 66 that carries a monitor 68. The arm 66 can 
10 be pivoted about an approximately vertical axis to move the monitor from a stowed 
position in which it is to one side of the seat and a position for use (shown at 68A in 
Fig 3) in which the monitor is to forward of the occupant, within their line of sight. As 
can be seen in Fig 5, the monitor 68 moves as the seat is reclined to maintain a constant 
position with respect to the seat's occupant. This installation of the monitor takes 
15 advantage of the arrangement of seats described above because it occupies a space that 
might inconvenience a person in an adjacent seat. 

The additional seat pitch offered by the arrangement of this embodiment permits an 
extensible footrest 70 to be mounted at the front of the seat base 50. The footrest can be 
pivoted between a stored position and an extended position, shown at 70A, for use. As 
20 with the arm 66, the footrest 70 moves with the seat as it reclines, thereby ensuring that 
it maintains its position with respect to the seat's occupant 

The invention is not limited to the embodiment described herein which may be modified 
or varied without departing from the scope of the invention. 
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